INTRODUCTION {#sec1-1}
============

Cardiovascular diseases (CVD) are among the most common causes of morbidity and mortality worldwide\[[@ref1][@ref2]\] that account for 35% of global deaths. These diseases lead to complications, significant disability, and reduced productivity putting them on top of costly problems in the health-care system.\[[@ref3][@ref4]\] According to the Third Report by the World Health Organization (WHO), 12 million people die annually of CVD worldwide, and it is predicted that until 2020 will reach to 25 million/year.\[[@ref5]\] coronary artery disease (CAD) more than any other disease cause morbidity and mortality in developed countries and imposing economic costs. Along with urbanization of developing countries, the prevalence of risk factors for CAD is rapidly increasing in such a way that a major part of the global burden of CAD belongs to low- and middle-income countries where include 85% of whole world population.\[[@ref6]\] Primary prevention and appropriate treatment of these diseases have reduced CAD-related mortality in North America and Western Europe in recent decades. However, in the same period, the prevalence of these diseases has increased in Eastern Europe and Asia.\[[@ref7]\] As a subtype of CAD, acute myocardial infarction (AMI) is the most common cause of death.\[[@ref8]\] In the United States. Approximately, 1--1.5 million people suffer from MI of which approximately 33% die of the disease annually.\[[@ref9]\]

More importantly, the disease also affects young men and women. Most studies show that 4%--15% of the patients with AMI are under 45 years old.\[[@ref1][@ref8][@ref10]\] In Iran, CVDs are the most common causes of death.\[[@ref5][@ref11]\] According to the published statistics in 2009, 3.6 million people in Iran were admitted with diagnosis of a CAD only in hospitals affiliated to the Ministry of Health Care, and Medical education.\[[@ref9]\]

Given the high costs of treating these diseases, scientific, and scholarly attitude toward them as well as treatment and control of these diseases would save billions from health-care costs. Therefore, it is a primary requirement to know the epidemiology and risk factors for AMI in any region. Thus, in this review, we examined papers which were published in English and Persian on the epidemiology of AMI risk factors in Iran.

MATERIALS AND METHODS {#sec1-2}
=====================

 {#sec2-1}

### Search strategy {#sec3-1}

A systematic review was performed on the papers which were published between 1991 and 2015 about the prevalence of AMI and its risk factors in Iran. External databases such as PubMed, Scopus, ProQuest, Institute for Scientific Information Web of Science, ScienceDirect, Wiley online library, Springer, Ovid, Cochrane Library, and internal one\'s including Medlib, Barekat, Magiran, Scientific Information Database, and Ganj and Google scholar were selected. Retrieval of information from different databases was separately performed at 20/8/2015. Information\'s retrieval was performed by use of the words, "myocardial infarction (MI)," "epidemiology," "prevalence," "incidence," "risk factors," and "Iran" in the field of advanced search of external databases. Furthermore, these keywords were used in Google search engine in English and Persian equivalent. In the internal databases, some keywords including: "epidemiology of MI," "prevalence of MI," and "incidence of MI" and their Persian equivalents were searched.

Furthermore, unofficial sources and reference list of articles were investigated for related articles. Bibliographic information of 267 retrieval articles was transferred to Microsoft Excel worksheet. English title of Persian (original language) articles was replaced by Persian title and duplicate records were deleted. The title of all article were investigated and papers with non-Iranian target population were deleted, 125 articles remained. Then, abstract and full text of articles were studied, and suitable articles were selected by several step.

### Criteria for selecting papers {#sec3-2}

The main criterion for selecting papers in this study was focus of the paper on the prevalence, incidence, and risk factors of MI in Iran. On checking the titles for relevance purposes, the selected papers were evaluated by strengthening the reporting of observational studies in epidemiology, which is a standard, internationally used checklist for paper quality evaluation. This checklist included 43 different parts and methodological aspects of the study such as sampling procedures, variable measurement, and statistical analysis were evaluated.

Flowchart {#sec2-2}
---------

Based on the description provided in the first phase, 267 articles related to incidence, prevalence, epidemiology, and risk factors of MI in Iran were found. Of these, 142 articles were excluded because they had repetitious or irrelevant titles. Abstracts of the remaining 125 articles were examined and 85 articles were excluded due to nonrelevance. In the third stage, the full texts of the remaining 40 articles were reviewed and 22 out of 40 were left out from the study because of methodological problems. Finally, 18 articles were found eligible for the purposes of the study \[[Figure 1](#F1){ref-type="fig"}\].

![Flow diagram showing the study selection for systematic review of studies on acute myocardial infarction in Iran](HV-18-125-g001){#F1}

RESULTS {#sec1-3}
=======

 {#sec2-3}

### Distribution of myocardial infarction in terms of age and gender {#sec3-3}

According to the surveys conducted in Iran, women experience CVDs at an older age than men.\[[@ref9][@ref12]\] Furthermore, mean age of women was higher than men.\[[@ref3][@ref5][@ref6][@ref7][@ref11][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18]\] In a study conducted over 10 years in Tehran, the mean age of incidence of heart attack in women showed a significantly descending pattern.\[[@ref19]\] In two studies performed over 10 years in Babol and Tehran, the difference between mean age of male and female were observed to continue.\[[@ref7][@ref18]\] Changes in the mean age of AMI were not significant, in the studies conducted in Babol, Tehran, Urmia, and Yazd during several years.\[[@ref7][@ref18][@ref20][@ref21]\]

In the study of Birjand during 2000--2004, there was an increase in the mean age of patients with AMI but it was not statistically significant.\[[@ref5]\] In a nationwide study conducted by Ahmadi *et al*. on 20,750 people using MI registry data in 2012, the mean age of AMI patients was significantly different across different provinces\[[@ref13][@ref14]\] such that the lowest mean age belonged to Semnan (59.1 years), Tehran (60.4 years), and Lorestan (60.1 years), and the highest average age was in (64.4) Zanjan Province.\[[@ref14]\] The mean age of men did not differ between the provinces, whereas for women, the highest mean age was in Ardebil (68.4 years) which showed a significant difference with Hamadan (62.1 years). The lowest mean age\[[@ref14]\] studies in Semnan, Birjand, Babol, Gilan, Urmia, Tehran, Yazd, Kermanshah, Kohgiloyeh, Boirahmad, and Isfahan reported a higher incidence of AMI in men than women.\[[@ref3][@ref5][@ref7][@ref16][@ref17][@ref20][@ref21][@ref22][@ref23][@ref24][@ref25][@ref26][@ref27]\]

In Iran, there has been a rising trend in the average age of patients with AMI in recent years.\[[@ref13][@ref14]\] [Table 1](#T1){ref-type="table"} displays age of patients with AMI as reported in different studies conducted in Iran. The mean age of AMI\'s patients in Iran is different from 58.8 ± 10 years to 62.35 ± 12.64 years.

###### 

Iranian studies about myocardial infarction according to location, years, mean age, and sex

![](HV-18-125-g002)

### Distribution of risk factors of myocardial infarction {#sec3-4}

In a study of Chaharmahal and Bakhtiari Province, MI\'s risk factors included hypertension (HTN), hypercholesterolemia, diabetes mellitus (DM), smoking, stress, and obesity.\[[@ref9]\] In Semnan, smoking, HTN, DM, and hypercholesterolemia were the most common risk factors respectively.\[[@ref3]\] The same study showed that the risk of AMI in patients with three simultaneous risk factors of DM, HTN, and smoking would be significantly higher.\[[@ref3]\] In a series of studies, cardiovascular risk factors were compared in AMI\'s patients of both genders. In the studies of Urmia and Kermanshah, it was observed that the most common risk factors among men included smoking followed by HTN.\[[@ref20][@ref23]\] In Gilan province, the most common risk factors among men were smoking, positive family history of CAD, and HTN, while in women, the most common risk factors were HTN and family history, respectively.\[[@ref16]\] Ahmadi *et al*. observed that the prevalence of DM and HTN was significantly higher in women than men, whereas smoking and family history of CVDs in men overrode those in women.\[[@ref15]\] [Table 2](#T2){ref-type="table"} shows the major risk factors for MI across the country. Three risk factors for AMI in Iran are HTN, smoking, and dyslipidemia (DLP).

###### 

Cardiac risk factors in acute myocardial infarction patients in Iranian studies

![](HV-18-125-g003)

### Premature myocardial infarction {#sec3-5}

Studies focused on the populations of Gilan and Isfahan reported AMI admittance percentages of young patients (\<40--45 years) as 8.6% and 6.8%, respectively.\[[@ref16][@ref27]\] Only in the study conducted over 13 years in Ahvaz, it was observed that the incidence of AMI in patients \< 35 years had increased significantly, especially in male patients.\[[@ref12]\] According to the study in Kurdistan Province, smoking was a risk factor for premature MI.\[[@ref28]\]

### Spatial and temporal distribution of myocardial infarction in Iran {#sec3-6}

In a study by Ahmadi *et al*., the highest rate of MI incidence in Iran was in January and the lowest in May.\[[@ref13]\] The overall incidence of MI across Iran amounted to 73.3/100,000 persons with the highest prevalence in North Khorasan (152.5/100,000) followed by the provinces of Kerman, Khuzestan, Yazd, Semnan, and West Azerbaijan (149.2, 143.7, 141.3, 132.5, and 130.8/100,000, respectively). The lowest rate belonged to Qom Province (24.5 per 100,000).\[[@ref14]\] Incidence of AMI overrides national average in more than half of the provinces.\[[@ref14]\] Studies conducted in Birjand, Gilan, Urmia, and Isfahan observed that people in urban areas are more likely to undergo AMI than rural people.\[[@ref5][@ref16][@ref20][@ref27]\]

### In-hospital mortality rate {#sec3-7}

Studies conducted in Birjand, Urmia, Kermanshah, Yazd in 2006 and 2009 reported that in-hospital mortality rates were 11.5%, 9.1%, 7.1% and 7.5%, respectively.\[[@ref5][@ref20][@ref23][@ref26]\] In addition, in-hospital mortality and death 1 month following AMI were significantly higher among women in Urmia and Birjand.\[[@ref22][@ref29]\]

DISCUSSION {#sec1-4}
==========

Due to importance of CVDs, especially AMI, this review looked at MI\'s epidemiology in Iran. We reported a systematic review on Persian and English literature about the prevalence of AMI, sex differences, age, risk factors, and trend of changes in Iranian AMI patients.

 {#sec2-4}

### Mean age of myocardial infarction {#sec3-8}

Mean age of AMI\'s patients in Iran is different from 58.8 ± 10 years to 62.35 ± 12.64 years; it is lower in male than female. Mean age of patients with AMI in our country is about 10 years lower than in the developed countries.\[[@ref30]\] Mean age of AMI patients in Taiwan were 61.14 and 75.13 years (1999--2000 and 2007--2008, respectively), in Sub-Saharan Africa were 56.5 and 63.9 years (2000 and 2012) in the Massachusetts region was 67.13 years in 1999 and 69.14 in 2008.\[[@ref31][@ref32][@ref33]\] In Switzerland, in 1998, it was 66.5 ± 13.9 and in 2008, 67.6 ± 13.8 years.\[[@ref34]\] In Oman, the average age was 60 years for men and 61 years for women.\[[@ref35]\]

### Sex differences in acute myocardial infarction {#sec3-9}

In Iran, male-to-female ratio (M/F) was different from 47/43 to 79/21, 70/30. M/F ratio of AMI in Japan was 70/30, 67/33 in Korea.\[[@ref36][@ref37]\] The incidence ratios in various states in the United States in 2007 range from 53% to 73% in men and from 15% to 38% in women.\[[@ref38]\] In Taiwan, the M/F ratio is 65.5/34.5, in Switzerland 70/30, and in Oman 56/44.\[[@ref31][@ref34][@ref35]\] Therefore, according to the reviewed papers, AMI in Iran has higher incidence in men than women similar to the rest of the world.

Distribution of myocardial infarction risk factors {#sec2-5}
--------------------------------------------------

Literature review showed a higher prevalence of HTN, DM, and smoking in patients with AMI in Iran. In Oman, HTN, DM, and hyperlipidemia had a higher prevalence, whereas smoking had lower prevalence. Furthermore, 30%--60% of patients with AMI and unstable angina in Oman suffered from overweight and obesity.\[[@ref35]\]

In Iran, changes in the frequency of risk factors did not show a specific pattern during 1992-2004.\[[@ref17][@ref18]\] In details, the prevalence of HTN, DLP, DM, positive family history for CAD, and smoking were on the rise during 1991--2001.\[[@ref6]\] In another study during 2000--2004, the percentage of patients with risk factors for HTN and DM were increased.\[[@ref5]\] These findings are in agreement with studies in Massachusetts, USA and Oman.\[[@ref33][@ref35]\] In Massachusetts, risk factors for HTN, DM, and DLP have become more prevalent from 2000 to 2008, whereas smoking and low-density lipoprotein levels have decreased.\[[@ref33]\]

By damaging vascular function, DM paves the way for the development of atherosclerosis and doubles the risk of AMI.\[[@ref39]\] It seems that daily consumption and number of cigarette packs per year are associated with progression of impaired fasting glucose and type 2 diabetes as well as metabolic syndrome.\[[@ref40]\] A decreased incidence of hospitalization for AMI is associated with smoking ban.\[[@ref40]\] Smoking for 25 years or more is associated with increased mortality of CAD.\[[@ref41]\] This suggests the importance of interventions for controlling cardiovascular risk factors such as smoking to prevent AMI.

### Acute myocardial infarction in young people {#sec3-10}

Different studies have mentioned the prevalence rate of 5%--15% for MI at an early age in Iran, which has not increased significantly during 1996--2005.\[[@ref17][@ref18][@ref42]\] The percentage of early MI in men significantly was more than women.\[[@ref17][@ref42]\] In Michigan, 10% of the patients hospitalized for AMI were under 45 years.\[[@ref43]\] In the United States, MI in patients under 45 years accounts for 10% of all AMI patients. In addition, MI is more prevalent among men than women.\[[@ref44]\]

The most common risk factors for premature MI in Birjand and Tehran were smoking, HTN, and DLP.\[[@ref1][@ref17]\] A positive family history of CAD, smoking, and DLP are the major risk factors for AMI among young people in Alizadehasl *et al*. study.\[[@ref42]\] The most common risk factors for premature MI in New York are smoking, positive family history, and HTN. Smoking was of especially high prevalence,\[[@ref45]\] in North Carolina alongside other risks such as positive family history, obesity, and HTN. In addition, premature MI was more common among men than women.\[[@ref46]\]

In Canada, the relationship between smoking and family history of premature coronary disease in men and women as well as MI has been well demonstraWted.\[[@ref44]\] In Michigan, the most common risk factors for premature MI consist of smoking, positive family history, hyperlipidemia, and HTN where smoking and positive family history were more prevalent.\[[@ref43]\]

Tobacco smoking has been influenced by historical and cultural backgrounds of the society while in most communities, women smoke less than men. This clearly explains part of the reason why young women had a lower rate of MI than men.\[[@ref17]\] As it can be seen, similar to other countries, premature MI in Iran is more prevalent among men than women. Its percentage is similar to other countries, and like them, smoking is the most common risk factor of premature MI, whereas positive family history is also of significant importance.

### Trend of changes in myocardial infarction incidence {#sec3-11}

During the years 1992--2004, an ascending pattern was seen in the percentage of patients with MI in Iran.\[[@ref5][@ref6]\] This pattern was in disagreement with developed countries such as Japan, Korea, and US. Furthermore, during 15 years (1991--2004) in-hospital mortality had a descending pattern.\[[@ref5][@ref6]\] This is in accordance with a Switzerland study. It can be due to the use of revascularization during two decades in Iran.\[[@ref6][@ref22][@ref31]\]AMI\'s rate of hospitalization was decreased from 1999 to 2008 in Taiwan, Korea (2006 2010), Massachusetts, USA (2000--2008) and Japan (2004--2011).\[[@ref31][@ref36][@ref37][@ref45]\] According to this review, the percent of AMI\'s patients increased in recent years in Iran, but the period of hospitalization and in-hospital death decreased.

Recently, an increase has been observed in the percentage of patients with AMI; this has been attributed to increase in incidence due to increased prevalence of risk factors.\[[@ref5][@ref6]\] During the past 30 years, the prevalence of CVD reduced in several developed countries, whereas it seems to have been rising considerably in developing countries.\[[@ref26]\] Japan has experienced a steady declining trend in AMI incidence in recent years which may be due to the approval of CVDs\' guidelines by Japanese care centers and prescription of lipid decreasing medications that reduce risks of ischemic disease.\[[@ref36]\] Incidence of AMI and stroke in Korea has steadily declined between 2006 and 2009. Explanation for this decrease (considered as attempts for the primary and secondary prevention) are thought to be due to the use of efficient drugs and timely cardiovascular interventions - ei, cardiac, and cerebral vessels care projects.\[[@ref37]\]

Studies at the national scale in Europe and cross-sectional studies in the United States have indicated reduced AMI admissions upon bans on smoking.\[[@ref47]\] In Massachusetts, the incidence of MI is significantly reduced after 2000 due to continued improvements in the primary prevention efforts.\[[@ref33]\] Hospitalization for AMI in American men and women has decreased during the years 2000--2008. The decreased rate is observed in New England and Mid-Atlantic regions and states that are near mountains and oceans.\[[@ref45]\]

In Taiwan, hospitalization rate has decreased from 1999 to 2008 because of control of hazardous risk factors by the medical systems and education focusing in AMI prevention.\[[@ref31]\] AMI incidence is reported from 1.0% to 10% in a few studies carried out in Sub-Saharan Africa where the average has been 4.2%.\[[@ref32]\] A high prevalence of acute coronary syndrome has been reported in Oman.\[[@ref35]\] In Iran, according to the reviewed papers, the number of AMI patients has been on the rise in recent years, a trend which is similar to those of the developing countries.

In summary, as the WHO has declared, the world must mobilize to overcome non-communicable diseases with focus of AMI. We hoped by reducing the incidence of HTN by 25%, 30% of salt consumption and smoking, 10% of alcohol consumption and inadequate activity, 15% of fat consumption, 20% of hypercholesterolemia, no increase in obesity and diabetes by 2025, we can decrease the rate of premature deaths from heart diseases by 25%. This is named as 25 × 25 target.\[[@ref48]\]

CONCLUSION {#sec1-5}
==========

In Iran, the prevalence of AMI is very high and on the rise. Proper education is required concerning healthy lifestyle, increased physical activity, and healthy dietary choices for all people, especially adolescents and children. In Iran, the prevalence of AMI is higher in men, whereas the mean age of women at the time of incidence is higher. However, female mortality after AMI is higher which is due to their higher age, higher prevalence of diabetes as well as atypical symptoms, and later referrals of women. Therefore, it is required to teach women about the importance of the disease and its clinical manifestations. In Iran, risk factors in AMI, especially in early age consist of smoking, HTN and DLP. Hence, primary prevention and control of these risk factors seem necessary.
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